Introduction
and woody stems, an important component of the residence time of carbon in ecosystems (Friend et al., annual temperature and precipitation from Worldclim (Hijmans et al., 2005) , excluding areas without 121 woody vegetation (taken from the global land cover database GLC-SHARE (Latham et al., 2014) ).
122
For the above-ground biomass pools, we calculated the leaf mass fraction (M F /M T , where M T is total 123 above-ground biomass) and leaf area ratio (A F /M T ). These variables are related by,
We only used LMA directly estimated for the harvested plants (typically for a subsample of leaves, see
125
Falster et al. (2015) for details on the methods for each contributed study). For conifers, leaf area was 126 converted to half-total surface area using the average of a set of published conversion factors (Barclay 127 & Goodman, 2000) , with different conversion factors applied to pines (Pinus spp.) and non-pines. This 128 conversion was necessary because half-total surface area is most appropriate for comparison to flat leaves 129 (Lang, 1991; Chen & Black, 1992) . Stem cross-sectional area was measured either at breast height and/or 130 at the base of the plant. For the subset of the data where both were measured, we estimated basal stem 131 area (A S ) from breast height stem area (A Sbh ) using a non-linear regression model, as follows.
132
Using the subset of data where basal stem diameter (A S ) and diameter at breast height (A Sbh ) were mea- 
The estimated coefficients were c 0 = 0.424, c 1 = 0.719, root-mean square error = 0.0287.
139

Data analysis
140
We used generalised additive models (GAM) to capture the relationships between biomass and plant size 141 variables, and to estimate variables and their confidence intervals such as LMF at a common plant height.
142
In all fitted GAMs, we used a cubic regression spline. For the smoothed term in the model (plant height),
143
we used up to 3 or 4 degrees of freedom, which resulted in biologically realistic smoothed relationships.
smoothness to be estimated from the data. In all fitted GAMs, we used species-dataset combination as a their interactions were tested), again with species-dataset as the random effect. We calculated the R 2 for 151 linear mixed-effects models for the fixed effects only (Nakagawa & Schielzeth, 2013) .
152
Despite the exceptional size of our dataset, the strong size-dependence of LMF still hinders comparisons 153 across climatic gradients, due to the small sample size available within each species or site when sampling 154 at a common height. To study climate effects on biomass partitioning, we therefore further decomposed
155
LMF as the product,
This decomposition showed that the vast majority of size-related variation was captured by A S /M T alone, 
Results
166
The raw data in Fig. 2 show a steeper increase of woody aboveground biomass (M S ) with plant height 167 compared to foliage biomass (M F ). As a result, LMF decreased with plant height, with the three plant 168 functional types clearly differing in LMF across nearly the entire size range (Fig. 3a) . When we corrected for plant height by estimating LMF at a common plant height, we found that LMF was proportional to the 170 average leaf mass per area (LMA) across the three PFTs (Fig. 3b) . As a consequence, LAR was invariant 171 between PFTs, because LAR = LMF / LMA ( Fig. 3c and Fig. S2 ).
172
Mirroring the results for LMF, we found that the amount of leaf mass per unit stem area (M F /A S ) differed 173 among the three PFTs, that these differences were also proportional to LMA (Fig. 3d) , and that PFTs were 174 similarly invariant in the amount of leaf area per unit stem area (A F /A S ) (Fig. 3e) . 
181
There was considerable variation in all studied variables between species within PFTs (Fig. 4) 
The ratio M F /A S is relevant because plant leaf mass is frequently estimated from A S with allometric due to differences in LMA.
194
We found that decomposing LMF and LAR as shown in Eq. 1 was very useful to study climate effects 195 because the second term (A S /M T ) absorbed nearly all of the size-related variation in LMF (Table 2 and 196 Fig . S3 ) and is otherwise fairly conserved across PFTs (Fig. S3 ). As shown in Fig. 5b and Fig. 3d supporting woody biomass (reflected by M T ) and the efficiency of foliage in terms of light interception.
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We found that patterns in M F /A S across PFTs mirrored those of LMF (Fig. 3) (4) 1975 (94) 162 (14) 2321 (112) EA 1271 (68) 1674 (169) 2945 (237) EG 669 (7) 1222 (24) 1891 (31) Sum 853 (11) 4468 (186) 1836 (183) 7157 (380) A F /M T DA 1452 (68) 35 (7) 1487 (75) EA 1124 (59) 1320 (112) 2444 (171) EG 321 (7) 573 (15) 894 (22) Sum 321 (7) 3149 (142) 1355 (119) 4825 (268) M F /A S DA 308 (6) 2067 (93) 162 (14) 2537 (113) EA 1094 (59) 1696 (173) 2790 (232) EG 1010 (10) was added to a linear mixed-effects model, using species within dataset as a random effect. The R 2 shown is that explained by the fixed effects only. All fixed effects were highly significant (P <0.001). In addition to the fixed effects shown, all interactions were added to each of the models. 
